Requirement of peroxiredoxin on the stationary phase of yeast cell growth.
Toxic chemicals often induce reactive oxygen species (ROS). Although one of the most abundant ROS-sensitive proteins is in the peroxiredoxin (Prx) family, the function of Prx proteins is poorly understood because they are inactivated under high concentrations of hydrogen peroxide. Like mammalian cells, the model eukaryote Saccharomyces cerevisiae possesses multiple Prx proteins. Among the five Prx family proteins, Tsa1 and Ahp1 have the highest and second-highest expression levels, respectively. Here, we focused on a previously uncharacterized phenotype resulting from Tsa1 loss: impaired growth during the late exponential phase. We overexpressed catalase (CTT1) and Ahp1 in cells with disruptions in TSA1 and its homologue, TSA2 (tsa1/2Δ cells), and we found that neither Ctt1 nor Ahp1 overexpression suppressed the impaired cell growth at the stationary phase, although the ROS levels were successfully suppressed. Furthermore, the cell cycle profile was not altered by Tsa1/2 loss, at least in the late exponential phase; however, the glucose consumption rate slowed in the late exponential phase. Our results suggest that ROS levels are not responsible for the growth phenotype. Tsa1 might have a specific function that could not be replaced by Ahp1.